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CROSS REFERENCES TO RELATED APPLICATIONS 
[00011 This application is a U.S. national stage application of International 
A pp. No. PCT/FI2003/000852. filed Nov. 11. 2003. the disclosure of which is 
incorporated by reference herein. This application claims priority on Finnish 
5 Add. No. 20022017. filed Nov. 12. 2002. 
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STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER 
FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT 
100021 Not applicable. 
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BACKGROUND OF THE INVENTION 
f00031 T he invention relates to a moistening arrangement of a multiple-nip 
calender [ as defined in t he pr e amble of claim 1] -H 

[00041 Multiple-nip calenders comprise a plurality of nips formed between fthefe 
polymer roll and fthefa heated steel roll. While passing between the roll nips, the 
fibre web is calendered at its surface. Should it be desirable to calender both sides of 
the fibre web with a multiple-nip calender disposed in one frame, a "^reversing nip" 
comprising two successive polymer rolls must be provided in the multiple-nip 
calender. The calendered fibre web should have as equal quality as possible both in 
the lateral and the longitudinal direction of the fibre web, and the fibre web 
consequently requires moistening both before entering the multiple-nip calender and 
while proceeding in the multiple-nip calender. Usually f tione to fflfour fibre web 
damping units are disposed in a multiple-nip calender, the number of damping units 
depending principally on the number of nips in the calender and on the fact whether 
the calender has been disposed in one or two frames. With an increase of the number 
of roll nips in multiple-nip calenders, the fibre web will require increased damping. 
A reversing nip also requires increased damping of the fibre web, because both sides 
of the fibre web will require damping: usually damping is carried out in multiple-nip 
calenders equipped with a reversing nip just before the fibre web enters the 
multiple-nip calender, before the reversing nip. Damping that takes place before the 
reversing nip is usually performed by means of a damping unit disposed in "_a 
pocket" between the output roll and the set of rolls. In multiple-nip calenders, the set 
of rolls is usually placed within a very narrow area, and for the fibre web to be 
efficiently moistened in the pocket, the number of damping units must be increased. 
The narrow pocket cannot accommodate very large and efficient damping units, 
because it already accommodates the crown variation means of the idle roll, and also 
auxiliary means such as steam boxes, in addition to the piping of the fibre web 
damping unit. Any attempts to solve the problem by enlarging the pocket with the 
output roll transferred further away from the line of the aligned set of rolls would 
risk generating vibrations caused by the increased torque of the output roll. 
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[00051 The purpose of the invention is to eliminate the prior art shortcomings 
described above. Consequently, the chief purpose of the invention is to provide a 
fibre web moistening arrangement in a multiple-nip calender equipped with a 
reversing nip, the moistening arrangement allowing for efficient location of the 
damping unit in the pocket of the multiple-nip calender. 

[00061 The invention has the additional purpose of decreasing the number of fibre 

web damping units in multiple-nip calenders. 

f 

Th e mois te ning arrangem e n t d e fined hi claim 1 achiev e s t h e purp o s e s 
m e n t ion e d ab o ve. 



t 
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SUMMARY OF THE INVENTION 
[00071 T he damping arrangement of a multiple-nip calender of the invention, by 
means of which a fibre web to be calendered in a multiple-nip calender is moistened, 
comprises a set of rolls with roll nips between the rolls. The damping arrangement 
includes a roll means for damping the fibre web, which is located in a pocket 
adjacent to the line of the aligned set of rolls, the pocket consisting of a space 
defined by the fibre web, one of the idle rolls in the set of rolls and said roll means. 
The fibre web contacts this roll in the set of rolls at two locations, approximately at 
roll nips located on opposite sides of the roll mantle, viewed from the longitudinal 
axis of the roll, and the fibre web also circulates around the roll means. The roll 
means comprises a damping unit and also rolls guiding the fibre web relative to the 
damping unit. In a preferred embodiment, the fibre web touches this roll in the set of 
rolls in the roll nip located immediately before the reversing nip. 

[00081 In this application, a reversing nip implies the roll nip formed between two 
polymer-coated rolls. 

[00091 The invention is based on the fundamental idea of the output roll in a 
multiple-nip calender being replaced with a roll means, which comprises two guide 
rolls with relatively small diameter on each side of the frontal face of the damping 
unit (the surface through which water is sprayed). In this manner, an efficient and 
relatively large-sized damping unit can be accommodated in the otherwise narrow 
pocket of a multiple-nip calender. In a preferred embodiment of the invention, the 
guide rolls consist of a plurality of successive roll sections. 

[00101 T he moistening arrangement of the invention achieves several advantages 
over corresponding prior art arrangements for fibre web damping. Thus the nip 
vibrations of the set of rolls are reduced when an output roll with relatively large 
diameter is replaced with guide rolls having significantly smaller diameter and bulk, 
which are located in the damping roll means. There is no need to enlarge the pocket 
by transferring the output roll further out from the nip rolls, and thus increased nip 
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vibrations are further avoided. A large-sized and efficient damping unit receivable in 
the pocket allows for a reduced number of damping units, resulting in a smaller 
number of piping and device units within the narrow roll area. The service distances 
to the set of rolls can also be maintained. 

[Th e inv e n t i o n is d e scrib e d b e low with referenc e t o the acc o mpanying figur e 1. 
Figur e ] 
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BRIEF DESCRIPTION OF THE DRAWINGS 
tOOl II FIG. 1 is a schematic view of a multiple-nip calender of the invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00121 FIG. 1 shows schematically a set of rolls 2 in a multiple-nip calender 1 , 
viewed directly from the end of the set of rolls. For the sake of clarity of the figure, 
the multiple-nip calender is shown in the figure devoid of the calender frame, the 
fibre web guide rolls, the load compensating means of the idle rolls, the upper and 
lower roll loading means and auxiliary means such as steam boxes. The multiple-nip 
calender illustrated in the figure is conventional with respect to these structures. 

f00131 T he set of rolls 2 of the multiple-nip calender 1 of ffignre tFIG. 1 

comprises six rolls. The outside of the set of rolls is located on the left of the central 
line L of the set of rolls, whereas the inside of the set of rolls is located on the right 
side. Consequently, the fibre web enters the set of rolls from the inside of the set of 
rolls and leaves the set of rolls to the outside. Both the uppermost and the lowermost 
roll 4;4 f and 4;4" are equipped with hydraulic loading means within the roll for 
control of the nip pressure in the set of rolls and also for control of the nip pressure 
profile. Idle rolls 5, i.e. rolls SzS'f^ t. 5:5". 5:5"'. and 5: 5"" are alternatingly 
water-heated steel rolls with a hard surface and polymer-coated rolls. 
Polymer-coated rolls are thus rolls 4;4 f , 5i5", 5i5 m , and 4:4 ". and steel rolls are rolls 
5i5' and 5;5"". The ends of the idle rolls 5 comprise hydraulic roll crown variation 
means, which serve for completely or partly compensating roll crowning caused by 
the inherent roll mass and by the auxiliary means at the roll ends, in order to 
maintain the desired nip pressure profile of the multiple-nip calender. The crown 
variation means have a design that is conventional per se, such means being 
described e.g. in "Wochenblatt fiir Papierfabrikation, Heft 23/24 1997"jind in other 
literature in the field. The set of rolls 2 exemplified in the figure comprises five roll 
nips N, of which the central nip N;N3 is a "reversing nip" for control of a 
single-sided fibre web. The idle rolls 5;5" and 5i5"' on different sides of the 
reversing nip are both polymer rolls. The line L of the set of rolls, i.e. the line L 
passing through the central point of the rolls in the set of rolls, is in a substantially 
vertical position. The roll nips N:N2, N;N4 and N;N5 are preceded by 
output/spreading rolls 6 in the calender, these rolls serving to spread the fibre web 
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and to act on the period over which the heat of the thermo-roll acts on the fibre web 
before the fibre web reaches the following roll nip. In addition, these 
output/spreading rolls are used for removing folds on the fibre web. The 
spreading/output rolls 6 also equalifsjze the distance between two successive roll 
nips over which the fibre web W travels in the machine cross-direction. The output 
roll located before the reversing nip N;N3 has been replaced with a roll means 3. In 
this roll means 3, the same frame 3 1 comprises attached fibre web damping unit 33 
and guide rolls 32 steering the fibre web relative to the damping unit. The guide rolls 
32 have a diameter notably smaller than that of the spreader rolls 6. Each guide roll 
32 consists of "sectional rolls", which are formed by short successive guide rolls 
mounted in the same frame and having identical diameters. The guide rolls 32 are 
disposed relative to the damping unit 33 so that the surface of the fibre web W 
passes in the vicinity of the frontal face 33a of the damping unit, the water jets being 
fed through this frontal face. The damping unit 33 may have a design that is 
conventional per se, such as a design with two nozzle rows on the frontal face of the 
damping unit, each nozzle row comprising a plurality of small nozzles. Small water 
droplets are conducted through the nozzles so as to moisten the fibre web surface 
passing in the vicinity of the frontal face. For a more detailed description of the 
design of the damping units, we refer to prior art and to [th e applican t 1 si Me tso 
Paper. Inc.'s damping unit of the range VIBAir Tech ™, for instance. 

[00141 A roll means 3 of the kind described above is located in the pocket 7 
adjacent to the set of rolls 2. The pocket is formed in a space where the fibre web 
contacts the idle roll 5^5" (the mantle of the idle roll) in roll nips N;N2 and N;N3 
and circulates around the roll means 3 via the guide rolls [32; ] 32 f and [32;] 32". The 
roll means 3 is at a suitable distance from the line L of the aligned set of rolls. The 
roll nips N;N2 and N;N3, in which the idle roll 5:5" is closest to the adjacent idle 
rolls 5i5' and 5;5 ! ", are located roughly on opposite sides of the mantle of the idle 
roll 5i5", viewed from the longitudinal axis of the idle roll. The roll nip N; N3 is a 
"reversing nip", which is located between two polymer-coated idle rolls 5i5"_and 
5i5" f . The roll nip N2, in turn, is located between the heated thermo-roll SjS' 
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(steel-coated idle roll) and the polymer- coated idle roll 5;5". 



[0015] Placing a roll means 3 comprising a damping unit 3ft}3 of the kind 
described above in the pocket 7 to replace the spreader roll, which is usually located 
in this pocket, yields the appreciable advantage of allowing the damping unit and 
also its moistening performance to be adequately dimensioned. 

[00161 The performance of the damping unit is usually directly proportional to the 
area through which water is sprayed (frontal face). Should the same pocket 
accommodate both an output roll and a damping unit, beside other auxiliary means 
in the pocket and also load compensating means, the damping unit would have to be 
dimensioned with smaller size and lower output, which would require an increased 
number of damping units. Optionally, the pocket 7 could be given a larger size by 
transferring the output roll 6 outwardly from the line L of the set of rolls, however, 
this would risk causing problems due to vibrations, which are generated by the 
increased torque of the guide roll and exerted on the frame of the multiple-nip 
calender. 

[00171 One single moistening arrangement of the invention has been described 
above, yet it is obvious to those skilled in the art that the invention can be 
implemented in many other ways as well, without departing from the scope of the 
inventive idea defined in the claims. The arrangement of the invention can thus be 
used also in multiple- nip calendars with a divided frame. In such multiple-nip 
calenders, the fibre web requires damping, because the fibre web tends to dry over 
the web feeding from the first part to the second part of the set of rolls. 



Page 11 of 12 



[ Abs t rac t ! ABSTRACT OF THE DISCLOSURE 

f 

The inv e n t ion r e la t es to a m o is te ning arrangem e n t of a] A multiple-nip calender 
[(1), by means o f which a fibre web (W) to b e cal e nd e red in a mul t iple-nip 
cal e nd e r is m o is te n e d, t he mul t ipl e -nip calender c o m p rising] has a set of rolls (2) 
with roll nips (N) between the rolls [, a t l e as t o n e o f t h e rolls being a reversing nip 
and t h e l . A moistening arrangement [including] has a roll means (3) for moistening 
the fibre web comprising a damping unit (33) and rolls (32) guiding the fibre web 
(W) . The roll means is located in a pocket (7) adjacent to the line (L) of the aligned 
set of rolls, the pocket being formed by a space defined by the fibre web (W), one 
idle roll (5) in the set of rolls and said roll means (3), the fibre web contacting said 
roll [ in t he se t of rolls] at two locations, in roll nips located on opposite sides of the 
roll mantle when viewed from the longitudinal axis of the roll, and circulating around 
the roll means (3). The fibre web (W) contacts said roll in the set of rolls preferably 
in the roll nip immediately preceding [ t h e ] a reversing nip (N;N3). [ Th e roll m e ans 
(3) compris e s a damping uni t (33) and r o lls (32) guiding t h e fibr e web (W) 
r e la t ive t o t h e damping uni t .] 
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